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COLOR DISPLAY DRIVING APPARATUS IN A PORTABLE MOBILE

TELEPHONE WITH COLOR DISPLAY UNIT

PRIORITY

5

This application claims priority to an application entitled "Color Display

Diving Apparatus in a Portable Mobile Telephone with Color Display Unit" filed

in the Korean Industrial Property Office on September 29, 2000 and assigned

Serial No. 2000-57324, the contents of which are hereby incorporated by

10 reference.

BACKGROUND OF THE INVENTION

1

.

Field of the Invention

15 The present invention relates generally to a portable mobile telephone,

and in particular, to a portable mobile telephone with a color display unit.

2. Description of the Related Art

Recently, a portable mobile telephone has been designed to support a

20 VOD (Video On Demand) function, a television broadcasting reception function

and a videophone function as well as the traditional voice call function. Such a

portable mobile telephone includes a color display unit such as a color LCD

(Liquid Crystal Display) to display color images.

25 An image format for expressing a digital color image includes 'YUV

format and 'YIQ' format in addition to the traditional 'RGB 5

format used for a

color computer graphic and a color television. The 'RGB' format expresses a

color image with Red (R), Green (G) and Blue (B) components, while the YUV

format expresses a color image with one luminance component Y and two color

30 components U and V The YIQ format is similar to the YUV format.
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As stated above, there are several color image formats compatible with

one another* Unfortunately, a portable mobile telephone employing an RGB

color display unit for displaying an RGB color image cannot display a YUV

5 color image. For example, when it is necessary to on-screen display a 256-color

RGB image received from the outside and an internally generated true-color

YUV background image on the color display unit, the portable mobile telephone

with the RGB color display unit cannot do so.

1 0 SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to provide a color

display driving apparatus capable of simultaneously on-screen displaying an

RGB format color image and a YUV format color image on a color display unit.

15

To achieve the above and other objects, there is provided a color display

driving apparatus in a portable mobile telephone with a color display unit. A first

memory stores YUV data, and a YUV-RGB converter converts YUV data read

from the first memory to RGB data. A second memory stores RGB data. An on-

20 screen-display (OSD) controller writes the YUV data and the RGB data in the

first and second memories, respectively, mixes the RGB data converted from the

YUV data stored in the first memory by the YUV-RGB converter with the RGB

data read from in the second memory, and on-screen displays the mixed data on

the color display unit.

25

Further, the color display apparatus includes a display format converter

for converting the YUV data read from the first memory to a format compatible

with the color display unit, and providing the converted data to the YUV-RGB

converter.

30
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The OSD controller comprises: a timing signal generator for generating a

timing signal for alternately enabling the first and second memories for a write

operation and a read operation, and providing the generated timing signal to the

first and second memories; and an OSD mixer for mixing the RGB data output

5 from the YUV-RGB converter with the RGB data output from the second

memory.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the present

10 invention will become more apparent from the following detailed description

when taken in conjunction with the accompanying drawings in which:

FIG. 1 is a block diagram illustrating a color display driving apparatus

according to an embodiment of the present invention; and

FIG. 2 is a timing diagram illustrating a timing signal used in the color

15 display driving apparatus ofFIG. L

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment of the present invention will be described herein

20 below with reference to the accompanying drawings. In the following

description, well-known functions or constructions are not described in detail

since they would obscure the invention in unnecessary detail While the present

invention is described herein below using the YUV format, the present invention

is also applicable to the YIQ format.

25

FIG. 1 illustrates a color display driving apparatus according to an

embodiment of the present invention. Referring to FIG. 1, the color display

driving apparatus includes first and second latches 10 and 18, first and second

memories 12 and 20, a display format converter 14, a YUV-RGB converter 16,

30 and an OSD controller 26. The OSD controller 26 includes a timing signal
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generator 22 and an OSD mixer 24. In the following description, it will be

assumed that the first latch 10 receives 16-bit YUV data, the second latch 18

receives 8-bit or 16-bit RGB data, and a color display unit (not shown) displays

an RGB format color image having a size of 176 (horizontal pixels) x 218

5 (vertical pixels). Connected to an output end of the OSD mixer 24 is an LCD

driver IC (Integrated Circuit, not shown) of the color display unit. The LCD

driver IC converts the RGB format color image data output from the OSD mixer

24 to an analog RGB image signal using a D/A (Digital-to-Analog) converter

(not shown) and displays the converted analog RGB image signal on the color

10 display unit In general, two YUV pixels are expressed with Y:U=8 bits and

Y:V=8 bits, and one YUV pixel is expressed with (Y:U:V=8:4:4)-16 bits.

Further, since R:G:B=3:3:2, one RGB pixel is expressed with 8 bits and two

RGB pixels are expressed with 16 bits.

15 The first latch 10 latches 16-bit YUV input data according to a timing

signal provided from the timing signal generator 22, and writes the input data in

the first memory 12. The first memory 12 stores 1 -frame YUV data. For

example, the first memory 12 stores 1 -frame YUV data having the size of 176

(horizontal pixels) x 144 (vertical pixels) specified in MPEG4 (Moving Picture

20 Expert Group 4). The first memory 12 stores the YUV data output from the first

latch 10 pixel by pixel when the timing signal generated from the timing signal

generator 22 is enabled for a write operation. Further, when the timing signal is

enabled for a read operation, the first memory 12 reads the stored YUV data

pixel by pixel and provides the read data to the display format converter 14. The

25 display format converter 14 converts the YUV format data read from the first

memory 12 to a data format compatible with the color display unit. In the

embodiment of the present invention, the display format converter 14 converts

the image data by expanding the number of vertical pixels of the YUV data 1.5

times from 144 to 218. When the converted YUV format data is represented by
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YUV_Y, YUV_U and YUV_V, the YUV-RGB converter 16 converts the 16-bit

YUV fonnat data YUVY, YUVU and YUV_V to 24-bit RGB format data (i.e.,

the color components R, G and B each including 8 bits), and provides the

converted RGB format data to the OSD mixer 24. In the following description,

5 the 8-bit R, G and B components of the RGB format data output from the YUV-

RGB converter 16 are represented by YUVR, YUV_G and YUV_B,

respectively. The YUV-RGB converter 16 converts the image format in

accordance with Equation (1) below.

10 R = Y+ll/8x(V-128)

G = Y - 45/64 x (V-128) - 43/128 x (U-128)

B = Y+ 111/6 x(U-128)

The second latch 18 latches the 8-bit or 16-bit RGB input data according

15 to the timing signal provided from the timing signal generator 22, and writes the

input data in the second memory 20. The second memory 20 stores 1-frame RGB

data having the size of 176 (horizontal pixels) x 218 (vertical pixels). The second

memory 20 stores the RGB data output from the second latch 18 pixel by pixel

when the timing signal generated from the timing signal generator 22 is enabled

20 for a write operation. Further, when the timing signal is enabled for a read

operation, the second memory 20 reads the stored RGB data pixel by pixel and

provides the read data to the OSD mixer 24. In the following description, the 8-

bit RGB data (i.e., the color components R and G each including 3 bits and the

color component B including 2 bits) output from the second memory 20 are

25 represented by RGB_R, RGBJ3 and RGB B, respectively.

In the OSD controller 26, the timing signal generator 22 generates the

timing signal shown in FIG. 2, and provides the generated timing signal to the

first and second latches 10 and 18 and the first and second memories 12 and 20,
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to thereby write the YUV and RGB data in the first and second memories 12 and

20, respectively. The YUV data stored in the first memory 12 is converted to the

RGB data through the display format converter 14 and the YUV-RGB converter

16, The RGB data output from the YUV-RGB converter 16 is mixed for on-

5 screen display by the OSD mixer 24 with the RGB data read from the second

memory 20 and then, provided to the color display unit. At this point, the OSD

controller 26 alternately writes and reads the YUV and RGB data into/from the

first and second memories 12 and 20 through the first and second latches 10 and

18 on a pixel unit basis, respectively, and simultaneously provides the YUVR,

10 YUV_G and YUV_B output from the YUV-RGB converter 16 and the RGBJR,

RGBJ3, RGBB read from the second memory 20 to the OSD mixer 24.

The timing signal generator 22 generates the timing signal of FIG. 2, so

that the first and second memories 12 and 20 should be alternately enabled for

15 the read operation and the write operation. The timing signal generator 22

provides the generated timing signal to the first and second memories 12 and 20.

FIG. 2 shows an example of the timing signal, which is 'HIGH' in a write

interval and 'LOW in a read interval. A period of the timing signal depends on

the vertical scanning frequency. The first and second latches 10 and 18 latch the

20 YUV data and the RGB data at the rising edge of the timing signal in the write

interval, respectively. The first and second memories 12 and 20 are enabled for a

write operation in the write interval of 'HIGH', and enabled for a read operation

in the read interval of 'LOW.

25 Therefore, in the write interval of the timing signal, the first memory 12

is enabled for a write operation and then the YUV data latched by the first latch

10 is written in the first memory 12. Subsequently, in the read interval of the

timing signal, the first memory 12, enabled for a read operation, reads the YUV

data written therein and provides the read data to the display format converter 14.

30 In the same manner, in the write interval of the timing signal, the second memory
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20 is enabled for a write operation and then the RGB data latched by the second

latch 18 is written in the second memory 20. Subsequently, in the read interval of

the timing signal, the second memory 20, enabled for a read operation, reads the

RGB data RGB_R, RGB_G, RGBB written therein and provides the read data

5 to the OSD mixer 24.

After reading the YUV data YUV_R, YUV_G, YUV_B and the RGB

data RGBR, RGBG, RGB B, the OSD controller 26 switches the timing signal

to 'HIGH' to enable the first and second memories 12 and 20 for the write

10 operation. Then, the first and second memories 12 and 20 write 1 -pixel YUV

data and 1 -pixel RGB data, respectively, mix the read 1 -pixel YUV data YUVR,

YUV_G, YUV_B and the read 1 -pixel RGB data RGB R, RGB G, RGB B for

on-screen display (OSD). Thereafter, the OSD controller 26 switches the timing

signal to 'LOW to enable the first and second memories 12 and 20 for the read

15 operation. Then, the first and second memories 12 and 20 read the YUV data and

the RGB data, respectively. The foregoing operations are then routinely repeated.

In the following description, the YUV data YUV_R, YUV_G and

YUV_B provided to the OSD mixer 24 are represented by PICT_R, PICT_G and

20 PICTB. Each piece of data is comprised of 8 bits, respectively. The RGB data

RGB R, RGB G and RGB B provided to the OSD mixer 24 are represented by

RGBDATA comprised of 8 bits. The OSD mixer 24 mixes the 1-pixel

RGB_DATA received from the second memory 20 with the 1 -pixel YUV data

PICTR, PICTG, PICT B received from the YUV-RGB converter 16, and

25 provides the mixed data to the color display unit. At this moment, the OSD mixer

24 expands the 8-bit RGB_DATA to 24-bit RGB_DATA. As stated above, the

RGB DATA is comprised of the 3-bit R component, the 3-bit G component and

the 2-bit B component. Therefore, to expand each of the R, G and B components

to 8 bits, the OSD mixer 24 converts '110', for example, of the 3-bit R or G

30 component to '11111100' and converts '10', for example, of the 2-bit B
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component to '11110000'. Here, converting '110' to '11111100' is equivalent to

converting '1' to '11' and '0' to '00', respectively. Further, converting '10' to

'11110000' is equivalent to converting '1' to '1111' and '0' to '0000',

respectively.

5

In the following description, the data expanded from the RGB DATA

will be represented by INTR, INTG and INT_B each comprised of 8 bits.

Then, PICT_R, PICT_G, PICT_B and INT_R, INT_G, INTJB each are

comprised of 8 bits in the OSD mixer 24. In addition, the OSD mixer 24 first

10 outputs INT_R, INT_G and INT_B and when a predetermined color is obtained

from INT R, INT G and INTJB, the OSD mixer 24 outputs PICT_R, PICT_G

and PICT_B, without outputting INT_R, INT_G and INTB. For example, the

white color is obtained when INT R, INT G and INT B are all set to '1'. In this

case, the OSD mixer 24 outputs PICT_R, PICT_G and PICT_B, ignoring INT_R,

15 INT_G and INT B. Therefore, it is possible to simultaneously display an RGB

format color image and a YUV format color image on a single color display unit

by storing 1-frame YUV data and 1 -frame RGB data in the first and second

memories 12 and 20 pixel by pixel, respectively, reading the data from the first

and second memories 12 and 20 pixel by pixel, converting the read YUV data to

20 RGB data and then mixing the converted RGB data with the RGB data read from

the second memory 20.

While the invention has been shown and described with reference to a

certain preferred embodiment thereof, it will be understood by those skilled in

25 the art that various changes in form and details may be made therein without

departing from the spirit and scope of the invention as defined by the appended

claims. In particular, since the first and second latches 10 and 18 are used to

match the timing when the YUV data is written in the first memory 12 with the

timing when the RGB data is written in the second memory 20, they can be

30 removed if the YUV data is well matched to the RGB data. In addition, the
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display format converter 14 can be removed if the format of the input image data

stored in the first memory 12 is compatible with the color display unit.
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